Separate functional domains of human MD-2 mediate Toll-like receptor 4-binding and lipopolysaccharide responsiveness.
Cellular responses to LPS are mediated by a cell surface receptor complex consisting of Toll-like receptor 4 (TLR4), MD-2, and CD14. MD-2 is a secreted protein that interacts with the extracellular portion of TLR4. Site-directed mutagenesis was used to identify the regions of human MD-2 involved in its ability to bind TLR4 and confer LPS responsiveness. A separate region of MD-2 was found to mediate each function. MD-2 binding to TLR4 was dependent on Cys(95) and Cys(105), which might form an intramolecular disulfide bond. Hydrophilic and charged residues surrounding this area, such as R90, K91, D100, and Y102, also contributed to the formation of the TLR4-MD-2 complex. A different region of MD-2 was found to be responsible for conferring LPS responsiveness. This region is not involved in TLR4 binding and is rich in basic and aromatic residues, several of which cooperate for LPS responsiveness and might represent a LPS binding site. Disruption of the endogenous MD-2-TLR4 complex by expression of mutant MD-2 inhibited LPS responses in primary human endothelial cells. Thus, our data indicate that MD-2 interaction with TLR4 is necessary but not sufficient for cellular response to LPS. Either of the two functional domains of MD-2 can be disrupted to impair LPS responses and therefore represent attractive targets for therapeutic interventions.